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Recommendations 

Major Recommendations 

Definitions for the rating of evidence (High, Intermediate, Low, Insufficient); types of recommendations 
(Evidence based. Formal consensus. Informal consensus. No recommendation); and strength of 
recommendations (Strong, Moderate, Weak) are provided at the end of the "Major Recommendations" 
field. 

Clinical Question 1 

For women with early-stage invasive breast cancer and with known estrogen and progesterone receptor 
(ER/PgR) and human epidermal growth factor receptor 2 (HER2) status, which other biomarkers have 
demonstrated clinical utility to guide decisions on the need for adjuvant systemic therapy? 


Recommendation 1.1: If a patient has ER/PgR-positive, HER2-negative (node-negative) breast cancer, the 





















clinician may use the 21-gene recurrence score (RS) (Oncotype DX; Genomic Health, Redwood City, CA) to 
guide decisions on adjuvant systemic chemotherapy (Type: evidence based; Evidence quality: high; 
Strength of recommendation: strong). 

Recommendation 1.2: If a patient has ER/PgR-positive, HER2-negative (node-positive) breast cancer, the 
clinician should not use the 21-gene RS (Oncotype DX) to guide decisions on adjuvant systemic 
chemotherapy (Type: evidence based; Evidence quality: intermediate; Strength of recommendation: 
moderate). 

Recommendation 1.3: If a patient has HER2-positive breast cancer or triple-negative breast cancer, the 
clinician should not use the 21-gene RS (Oncotype DX) to guide decisions on adjuvant systemic therapy 
(Type: informal consensus; Evidence quality: insufficient; Strength of recommendation: strong). 

Recommendation 1.4: If a patient has ER/PgR-positive, HER2-negative (node-negative) breast cancer, the 
clinician may use the 12-gene risk score (EndoPredict; Sividon Diagnostics, Kdin, Germany) to guide 
decisions on adjuvant systemic chemotherapy (Type: evidence based; Evidence quality: intermediate; 
Strength of recommendation: moderate). 

Recommendation 1.5: If a patient has ER/PgR-positive, HER2-negative (node-positive) breast cancer, the 
clinician should not use the 12-gene risk score (EndoPredict; Sividon Diagnostics) to guide decisions on 
adjuvant systemic chemotherapy (Type: evidence based; Evidence quality: insufficient; Strength of 
recommendation: moderate). 

Recommendation 1.6: If a patient has HER2-positive breast cancer or triple-negative breast cancer, the 
clinician should not use the 12-gene risk score (EndoPredict; Sividon Diagnostics) to guide decisions on 
adjuvant systemic therapy (Type: informal consensus; Evidence quality: insufficient; Strength of 
recommendation: strong). 

Recommendation 1.7 (1.1.1 in 2017): If a patient has ER/PgR-positive, HER2-negative, node-negative 
breast cancer, the MammaPrint (Agendia, Irvine, CA) assay may be used in those with high clinical risk 
per MINDACT (Microarray in Node-Negative and 1 to 3 Positive Lymph Node Diseases May Avoid 
Chemotherapy) categorization to inform decisions on withholding adjuvant systemic chemotherapy due to 
its ability to identify a good-prognosis population with potentially limited chemotherapy benefit (Type: 
evidence based; Evidence quality: high; Strength of recommendation: strong). 

Recommendation 1.7 (1.1.2 in 2017): If a patient has ER/PgR-positive, HER2-negative, node-negative 
breast cancer, the MammaPrint (Agendia) assay should not be used in those with low clinical risk per 
MINDACT categorization to inform decisions on withholding adjuvant systemic chemotherapy, because 
women in the low clinical risk category had excellent outcomes and did not appear to benefit from 
chemotherapy even with a genomic high-risk cancer (Type: evidence based; Evidence quality: high; 
Strength of recommendation: strong). 

Recommendation 1.7 (1.2.1 in 2017): If a patient has ER/PgR-positive, HER2-negative, node-positive 
breast cancer, the MammaPrint (Agendia) assay may be used in patients with one to three positive nodes 
and at high clinical risk per MINDACT categorization to inform decisions on withholding adjuvant systemic 
chemotherapy due to its ability to identify a good prognosis population with potentially limited 
chemotherapy benefit. However, such patients should be informed that a benefit of chemotherapy cannot 
be excluded, particularly in patients with greater than one involved lymph node (Type: evidence based; 
Evidence quality: high; Strength of recommendation: moderate). 

Recommendation 1.7 (1.2.2 in 2017): If a patient has ER/PgR-positive, HER2-negative, node-positive 
breast cancer, the MammaPrint (Agendia) assay should not be used in patients with one to three positive 
nodes and at low clinical risk per MINDACT categorization to inform decisions on withholding adjuvant 
systemic chemotherapy. There are insufficient data on the clinical utility of MammaPrint in this specific 
patient population (Type: informal consensus; Evidence quality: low; Strength of recommendation: 
moderate). 


Recommendation 1.8 (1.3 in 2017): If a patient has HER2-positive breast cancer, the clinician should not 



use the MammaPrint (Agendia) assay to guide decisions on adjuvant systemic therapy. Additional studies 
are required to address the role of MammaPrint in patients with this tumor subtype who are also receiving 
HER-2-targeted therapy (Type: informal consensus; Evidence quality: low; Strength of recommendation: 
moderate). 

Recommendation 1.9 (1.4 in 2017): If a patient has ER/PgR-negative and HER2-negative breast cancer 
(triple-negative), the clinician should not use the MammaPrint (Agendia) assay to guide decisions on 
adjuvant systemic chemotherapy (Type: informal consensus; Evidence quality: insufficient; Strength of 
recommendation: strong). 

Recommendation 1.10: If a patient has ER/PgR-positive, HER2-negative (node-negative) breast cancer, 
the clinician may use the PAM50 risk of recurrence (ROR) score (Prosigna Breast Cancer Prognostic Gene 
Signature Assay; NanoString Technologies, Seattle, WA) in conjunction with other clinicopathologic 
variables to guide decisions on adjuvant systemic therapy (Type: evidence based; Evidence quality: high; 
Strength of recommendation: strong). 

Recommendation 1.11: If a patient has ER/PgR-positive, HER2-negative (node-positive) breast cancer, 
the clinician should not use the PAM50-ROR score (Prosigna Breast Cancer Prognostic Gene Signature 
Assay; NanoString Technologies) to guide decisions on adjuvant systemic therapy. (Type: evidence 
based; Evidence quality: intermediate; Strength of recommendation: moderate). 

Recommendation 1.12: If a patient has HER2-positive breast cancer, the clinician should not use the 
PAM50-ROR score (Prosigna Breast Cancer Prognostic Gene Signature Assay; NanoString Technologies) to 
guide decisions on adjuvant systemic therapy (Type: informal consensus; Evidence quality: insufficient; 
Strength of recommendation: strong). 

Recommendation 1.13: If a patient has triple-negative breast cancer, the clinician should not use the 
PAM50-ROR score (Prosigna Breast Cancer Prognostic Gene Signature Assay; NanoString Technologies) to 
guide decisions on adjuvant systemic therapy (Type: informal consensus; Evidence quality: insufficient; 
Strength of recommendation: strong). 

Recommendation 1.14: If a patient has ER/PgR-positive, HER2-negative, node-negative breast cancer, 
the clinician may use the Breast Cancer Index (bioTheranostics, San Diego, CA) to guide decisions on 
adjuvant systemic therapy (Type: evidence based; Evidence quality: intermediate; Strength of 
recommendation: moderate). 

Recommendation 1.15: If a patient has ER/PgR-positive, HER2-negative, node-positive breast cancer, the 
clinician should not use the Breast Cancer Index (bioTheranostics) to guide decisions on adjuvant 
systemic therapy (Type: informal consensus; Evidence quality: insufficient; Strength of recommendation: 
strong). 

Recommendation 1.16: If a patient has HER2-positive breast cancer or triple-negative breast cancer, the 
clinician should not use the Breast Cancer Index (bioTheranostics) to guide decisions on adjuvant 
systemic therapy (Type: informal consensus; Evidence quality: insufficient; Strength of recommendation: 
strong). 

Recommendation 1.17: If a patient has ER/PgR-positive, HER2-negative (node-positive or node-negative) 
breast cancer, the clinician should not use the five-protein assay Mammostrat (GE Healthcare, Aliso Viejo, 
CA) to guide decisions on adjuvant systemic therapy (Type: evidence based; Evidence quality: 
intermediate; Strength of recommendation: moderate). 

Recommendation 1.18: If a patient has HER2-positive breast cancer or triple-negative breast cancer, the 
clinician should not use the five-protein assay Mammostrat (GE Healthcare) to guide decisions on 
adjuvant systemic therapy (Type: informal consensus; Evidence quality: insufficient; Strength of 
recommendation: strong). 

Recommendation 1.19: If a patient has ER/PgR-positive, HER2-negative (node-positive or node-negative) 
breast cancer, the clinician should not use the immunohistochemistry 4 (IHC-4) assay to guide decisions 



on adjuvant systemic chemotherapy (Type: evidence based; Evidence quality: intermediate; Strength of 
recommendation: moderate). 


Recommendation 1.20: If a patient has HER2-positive breast cancer or triple-negative breast cancer, the 
clinician should not use IHC-4 to guide decisions on adjuvant systemic therapy (Type: informal 
consensus; Evidence quality: insufficient; Strength of recommendation: strong). 

Recommendation 1.21: If a patient has ER/PgR-positive, HER2-negative (node-negative) breast cancer, 
the clinician may use the urokinase plasminogen activator (uPA) and plasminogen activator inhibitor type 
1 (PAI-1) to guide decisions on adjuvant systemic therapy (Type: evidence based; Evidence quality: high; 
Strength of recommendation: weak). 

Recommendation 1.22: If a patient has HER2-positive breast cancer or triple-negative breast cancer, the 
clinician should not use the uPA and PAI-1 to guide decisions on adjuvant systemic therapy (Type: 
informal consensus; Evidence quality: insufficient; Strength of recommendation: weak). 

Recommendation 1.23: The clinician should not use circulating tumor cells (CTCs) to guide decisions on 
adjuvant systemic therapy (Type: evidence based; Evidence quality: intermediate; Strength of 
recommendation: strong). 

Recommendation 1.24: If a patient has ER/PgR-positive, HER2-negative (node-positive or node-negative) 
breast cancer, the clinician should not use tumor-infiltrating lymphocytes (TILs) to guide decisions on 
adjuvant systemic therapy (Type: informal consensus; Evidence quality: insufficient; Strength of 
recommendation: strong). 

Recommendation 1.25: If a patient has HER2-positive breast cancer or triple-negative breast cancer, the 
clinician should not use TILs to guide decisions on adjuvant systemic therapy (Type: evidence based; 
Evidence quality: intermediate; Strength of recommendation: strong). 

Recommendation 1.26: Ki-67 labeling index by IHC should not be used to guide the choice of adjuvant 
chemotherapy (Type: evidence based; Evidence quality: intermediate; Strength of recommendation: 
moderate). 

Recommendation 1.27: If a patient has ER/PgR-positive, HER2-negative (node-negative) breast cancer 
and has had 5 years of endocrine therapy without evidence of recurrence, the clinician should not use 
multiparameter gene expression or protein assays (Oncotype DX, EndoPredict, PAM50, Breast Cancer 
Index, or IHC-4) to guide decisions on extended endocrine therapy (Type: evidence based; Evidence 
quality: intermediate; Strength of recommendation: moderate). 

Clinical Question 2 

For women with early-stage invasive breast cancer and with known ER/PgR and HER2 status, which 
additional biomarkers have demonstrated clinical utility to guide choice of specific drugs or regimens for 
adjuvant systemic therapy? 

Recommendation 2.1: The clinician should not use cytochrome P450 2D6 {CYP2D6) polymorphisms to 
guide adjuvant endocrine therapy selection (Type: evidence based; Evidence quality: intermediate; 
Strength of recommendation: moderate). 

Recommendation 2.2: The clinician should not use p27 expression by IHC to guide adjuvant endocrine 
therapy selection (Type: informal consensus; Evidence quality: low; Strength of recommendation: strong). 

Recommendation 2.3: The clinician should not use Ki-67 labeling index by IHC to guide adjuvant 
endocrine therapy selection (Type: evidence based; Evidence quality: intermediate; Strength of 
recommendation: moderate). 

Recommendation 2.4: The clinician should not use microtubule-associated protein (MAP)-Tau messenger 
ribonucleic acid (mRNA) expression or mRNA expression by IHC to guide adjuvant chemotherapy selection 
(Type: evidence based; Evidence quality: intermediate; Strength of recommendation: moderate). 



Recommendation 2.5\ The clinician should not use HERl/epidermal growth factor receptor (EGFR) 
expression by IHC to guide adjuvant chemotherapy selection (Type: evidence based; Evidence quality: 
low; Strength of recommendation: moderate). 

Recommendation 2.6: The clinician should not use topoisomerase IIo {TOP2A) gene amplification or 
TOP2A protein expression by IHC to guide adjuvant chemotherapy selection (Type: evidence based; 
Evidence quality: high; Strength of recommendation: moderate). 

Recommendation 2.7: The clinician should not use HER2 and TOP2A gene coamplification; chromosome 
17 centromere (CEP17) duplication; or tissue inhibitor of metalloproteinase 1 (TIMP-1), Forkhead Box 
Protein 3 (FOXP3), or p53 protein expression to guide adjuvant chemotherapy selection (Type: evidence 
based; Evidence quality: intermediate; Strength of recommendation: moderate). 

Recommendation 2.8: If a patient has HER2-positive breast cancer, the clinician should not use 
phosphatase and tensin homolog (PTEN) to guide adjuvant therapy selection (Type: evidence based; 
Evidence quality: intermediate; Strength of recommendation: moderate). 

Recommendation 2.9: If a patient has HER2-positive breast cancer, the clinician should not use soluble 
HER2 levels to guide adjuvant therapy selection (Type: evidence based; Evidence quality: low; Strength 
of recommendation: moderate). 

Definitions 

Guide for Rating Quality of Evidence 


Rating for 
Strength of 
Evidence 

Definition 

High 

High confidence that the available evidence reflects the true magnitude and direction of 
the net effect (i.e., balance of benefits versus harms) and that further research is very 
unlikely to change either the magnitude or direction of this net effect. 

Intermediate 

Moderate confidence that the available evidence reflects the true magnitude and 
direction of the net effect. Further research is unlikely to alter the direction of the net 
effect; however, it might alter the magnitude of the net effect. 

Low 

Low confidence that the available evidence reflects the true magnitude and direction of 
the net effect. Further research may change either the magnitude and/or direction this 
net effect. 

Insufficient 

Evidence is insufficient to discern the true magnitude and direction of the net effect. 
Further research may better inform the topic. The use of the consensus opinion of 
experts is reasonable to inform outcomes related to the topic. 


Guide for Types of Recommendations 


Type of 

Definition 

Recommendation 


Evidence based 

There was sufficient evidence from published studies to inform a recommendation 
to guide clinical practice. 

Formal consensus 

The available evidence was deemed insufficient to inform a recommendation to 
guide clinical practice. Therefore, the Expert Panel used a formal consensus 
process to reach this recommendation, which is considered the best current 
guidance for practice. The Panel may choose to provide a rating for the strength of 
the recommendation (i.e., "strong," "moderate," or "weak"). The results of the 
formal consensus process are summarized in the guideline and reported in the 

Data Supplement (see the "Availability of Companion Documents" field). 

Informal 

The available evidence was deemed insufficient to inform a recommendation to 

Consensus 

guide clinical practice. The recommendation is considered the best current 
guidance for practice, based on informal consensus of the Expert Panel. The Panel 
agreed that a formal consensus process was not necessary for reasons described 
in the literature review and discussion. The Panel may choose to provide a rating 
for the strength of the recommendation (i.e., "strong," "moderate," or "weak"). 
















TyRe of 

There is insufficient evidence, confidPlff^'tJPigreement to provide a 
recommendation to guide clinical practice at this time. The Panel deemed the 


available evidence as insufficient and concluded it was unlikely that a formal 
consensus process would achieve the level of agreement needed fora 
recommendation. 


Guide for Rating Strength of Recommendations 


Rating for 
Strength of 
Recommendation 

Definition 

Strong 

There is high confidence that the recommendation reflects best practice. This is 
based on (1) strong evidence fora true net effect (e.g., benefits exceed harms); 

(2) consistent results, with no or minor exceptions; (3) minor or no concerns 
about study quality; and/or (4) the extent of panelists' agreement. Other 
compelling considerations (discussed in the guideline's literature review and 
analyses) may also warrant a strong recommendation. 

Moderate 

There is moderate confidence that the recommendation reflects best practice. This 
is based on (1) good evidence fora true net effect (e.g., benefits exceed harms); 

(2) consistent results, with minor and/or few exceptions; (3) minor and/or few 
concerns about study quality; and/or (4) the extent of panelists' agreement. Other 
compelling considerations (discussed in the guideline's literature review and 
analyses) may also warrant a moderate recommendation. 

Weak 

There is some confidence that the recommendation offers the best current 
guidance for practice. This is based on (1) limited evidence for a true net effect 
(e.g., benefits exceed harms); (2) consistent results, but with important 
exceptions; (3) concerns about study quality; and/or (4) the extent of panelists' 
agreement. Other considerations (discussed in the guideline's literature review 
and analyses) may also warrant a weak recommendation. 


Clinical Algorithm(s) 

An algorithm titled "Algorithm on Biomarkers to Guide Decisions on Adjuvant Systematic Therapy" is 
provided on the American Society of Clinical Oncology (ASCO) Web site I I . 


Scope 

Disease/Condition(s) 

Early-stage invasive breast cancer 


Guideline Category 

Evaluation 

Treatment 


Clinical Specialty 

Obstetrics and Gynecology 
Oncology 


Pathology 













Intended Users 


Advanced Practice Nurses 

Nurses 

Patients 

Physician Assistants 
Physicians 


Guideline Objective(s) 

2016 Guideline 

To provide evidence-based recommendations to practicing oncologists and other stakeholders on the 
appropriate use of breast tumor biomarker assay results to guide decisions on adjuvant systemic therapy 
for women with early-stage invasive breast cancer with known hormone receptor (estrogen and 
progesterone receptors [ER/PgRs]) and human epidermal growth factor receptor 2 [HER2]) status 

2017 Addendum 

To address the use of MammaPrint to guide decisions on the use of adjuvant systemic therapy 


Target Population 

Women with early-stage invasive breast cancer under consideration for adjuvant systemic therapy with 
known estrogen receptor/progesterone receptor (ER/PgR) and human epidermal growth factor receptor 2 
(HER2) status 


Interventions and Practices Considered 

1. 21-gene recurrence score (RS) {Oncotype DX) 

2. 12-gene risk score (EndoPredict) 

3. MammaPrint assay 

4. PAM50 risk of recurrence (ROR) score (Prosigna Breast Cancer Prognostic Gene Signature Assay) 

5. Breast Cancer Index 

6. Urokinase plasminogen activator (uPA) and plasminogen activator inhibitor type 1 (PAI-1) 

7. Phosphatase and tensin homolog (PTEN) loss 

8. Soluble human epidermal growth factor receptor 2 (HER2) levels 

Note: Not all of the listed assays are recommended in all target populations; see the "Major Recommendations" field for context. The 
following were considered but not recommended for any of the populations: five-protein assay (Mammostrat), Immunohlstochemistry 4 
(IHC-4), circulating tumor cells, tumor-InfiltratIng lymphocytes, KI-67 labeling Index by IHC, cytochrome P450 2D6 (CYP2D6) polymorphisms, 
p27 expression by IHC, microtubule-associated protein (MAP)-Tau messenger ribonucleic acid (mRNA) expression or mRNA expression by 
IHC, human epidermal growth factor receptor 1 (HERl)/epidermal growth factor receptor (EGFR) expression by IHC, topoisomerase Ila 
{TOP2A) gene amplification orTOP2A protein expression by IHC, HER2 and TOP2A gene coamplification, chromosome 17 centromere {CEP17) 
duplication, tissue inhibitor of metalloproteinase 1 (TIMP-1), Forkhead Box Protein 3 (FOXP3), or p53 protein expression. 


Major Outcomes Considered 

Survival rate (disease-free, recurrence-free, overall) 


Methodology 




Methods Used to Collect/Select the Evidence 


Hand-searches of Published Literature (Primary Sources) 
Hand-searches of Published Literature (Secondary Sources) 
Searches of Electronic Databases 


Description of Methods Used to Collect/Select the Evidence 

2016 Guideline 
Literature Search Strategy 

The Expert Panel developed its recommendations based on evidence identified through online searches of 
Medline and the Cochrane Library (from January 2006 through August 2015, to overlap with the search end 
date for the 2007 guideline update on tumor markers in breast cancer [Harris et al., 2007]), and their own 
clinical experience. See Data Supplement 4 (see the "Availability of Companion Documents" field) for full 
details on the search string. A combined PubMed search was conducted for this guideline and fora similar 
guideline on use of biomarkers to guide decisions on systemic therapy in metastatic breast cancer, with 
articles selected for each guideline's systematic review based on the patient population studied. Articles 
were selected for inclusion in the systematic review based on the following criteria: 

Population: Women with early stage invasive breast cancer being considered for adjuvant systemic 
therapy, with separate sub-questions and analyses on patient groups with: 

Hormone receptor-positive, human epidermal growth factor receptor 2 (HER2)-negative disease 
HER2-positive disease 

Triple receptor negative disease (estrogen receptor-negative [ER-negative], progesterone 
receptor-negative [PR-negative], and HER2-negative) 

Publications in English were included if they reported rigorously conducted systematic reviews (with 
or without meta-analyses), randomized controlled trials (RCTs), retrospective biomarker analyses of 
samples from completed prospective RCTs, or prospective observational studies that directly 
compared outcomes of treatment decisions made on the basis of assay results with outcomes of 
treatment decisions made regardless of assay results. 

Articles were excluded from the systematic review if they were (1) meeting abstracts not subsequently 
published in peer-reviewed journals; (2) editorials, commentaries, letters, news articles, case reports, 
narrative reviews; (3) published in a non-English language; (4) retrospective observational studies. 

2017 Addendum 
Update Process 

The American Society of Clinical Oncology (ASCO) uses a signals approach to facilitate guideline updates. 
This approach is intended to identify new, potentially practice-changing data (i.e., signals) that might 
translate into revised practice recommendations. The approach relies on routine literature searching and 
the expertise of ASCO guideline panel members to identify signals. The Methodology Supplement (see the 
"Availability of Companion Documents" field) provides additional information about the signals approach. 


Number of Source Documents 

2016 Guideline 

Fifty studies comprise the evidence base. They included three meta-analyses, one randomized controlled 
trial (RCT), 38 prospective-retrospective studies, three prospective comparative observational studies, 
and five retrospective observational studies. 



Also see Data Supplement 5 (see the "Availability of Companion Documents" field) for a Quality of 
Reporting of Meta-analyses (QUOROM) Diagram showing exclusions and inclusions of publications 
identified for the systematic review. 

2017 Addendum 

For this focused update, the publication of the "Microarray in note-negative and one to three positive 
lymph node disease may avoid chemotherapy" (MINDACT) study, a randomized controlled trial on a 70- 
gene assay (MammaPrint; Agendia, Irvine, CA) provided the signal. 


Methods Used to Assess the Quality and Strength of the Evidence 

Weighting According to a Rating Scheme (Scheme Given) 


Rating Scheme for the Strength of the Evidence 

Guide for Rating Strength of Evidence 


Rating for 
Strength of 
Evidence 

Definition 

High 

High confidence that the available evidence reflects the true magnitude and direction of 
the net effect (i.e., balance of benefits versus harms) and that further research is very 
unlikely to change either the magnitude or direction of this net effect. 

Intermediate 

Moderate confidence that the available evidence reflects the true magnitude and 
direction of the net effect. Further research is unlikely to alter the direction of the net 
effect; however, it might alter the magnitude of the net effect. 

Low 

Low confidence that the available evidence reflects the true magnitude and direction of 
the net effect. Further research may change either the magnitude and/or direction this 
net effect. 

Insufficient 

Evidence is insufficient to discern the true magnitude and direction of the net effect. 
Further research may better inform the topic. The use of the consensus opinion of 
experts is reasonable to Inform outcomes related to the topic. 


Guide for Rating of Potential for Bias 


Rating of 
Potential 
for Bias 

Definitions for Rating Potential for Risk of Bias in Randomized Controlled Trials 

Low risk 

No major features in the study that risk biased results, and none of the limitations are 
thought to decrease the validity of the conclusions. The study avoids problems such as 
failure to apply true randomization, selection of a population unrepresentative of the 
target patients, high dropout rates, and no intention-to-treat analysis; and key study 
features are described clearly (including the population, setting, interventions, 
comparison groups, measurement of outcomes, and reasons for dropouts). 

Intermediate 

The study is susceptible to some bias, but flaws are not sufficient to invalidate the 
results. Enough of the items introduce some uncertainty about the validity of the 
conclusions. The study does not meet all the criteria required for a rating of good 
quality, but no flaw is likely to cause major bias. The study may be missing 
information, making it difficult to assess limitations and potential problems. 

High risk 

There are significant flaws that imply biases of various types that may invalidate the 
results. Several of the items introduce serious uncertainty about the validity of the 
conclusions. The study has serious errors in design, analysis, or reporting; large 
amounts of missing information; or discrepancies in reporting. 


Methods Used to Analyze the Evidence 
















Systematic Review with Evidence Tables 


Description of the Methods Used to Analyze the Evidence 

2016 Guideline 
Data Extraction 

Literature search results were reviewed and deemed appropriate for full text review by an American 
Society of Clinical Oncology (ASCO) staff member, in consultation with the Expert Panel Co-Chairs. Data 
were extracted by one reviewer and subsequently checked for accuracy through an audit of the data by 
another ASCO staff member. Disagreements were resolved through discussion and consultation with the 
Co-Chairs if necessary. 

2017 Addendum 

For this focused update, the publication of the randomized controlled trial on MammaPrint provided the 
signal. The full ASCO Update Committee was then convened to review the evidence. A summary of the 
relevant studies on this biomarker can be found in the Data Supplement (see the "Availability of 
Companion Documents" field). 


Methods Used to Formulate the Recommendations 

Expert Consensus 
Informal Consensus 


Description of Methods Used to Formulate the Recommendations 

2016 Guideline 
Panel Composition 

The American Society of Clinical Oncology (ASCO) Clinical Practice Guidelines Committee (CPGC) and the 
ASCO Breast Cancer Guideline Advisory Group (GAG) convened an Expert Panel with multidisciplinary 
representation in medical oncology, radiation oncology, community oncology, statistician, and health 
outcome researchers, the Practice Guidelines Implementation Network, and patient/advocacy 
representation. The Expert Panel was led by two Co-Chairs who had the primary responsibility for the 
development and timely completion of the guideline. The Panel had one face-to-face meeting and three 
webinars. The Co-Chairs and ASCO staff prepared a draft guideline for review and rating by the Expert 
Panel. The Expert Panel members are listed in Appendix Table A1 of the original guideline document. 

Guideline Development Process 

The Expert Panel met on several occasions and corresponded frequently through email; progress on 
guideline development was driven primarily by the Co-Chairs and ASCO staff. The purpose of the Panel 
meetings was for members to contribute content, provide critical review, interpret evidence, and finalize 
the guideline recommendations based upon the consideration of the evidence. All members of the Expert 
Panel participated in the preparation of the draft guideline document. 

Development of Recommendations 

The guideline recommendations were crafted, in part, using the Guidelines Into DEcision Support 
(GLIDES) methodology and accompanying BRIDGE-Wiz™ software. This method helps guideline panels 
systematically develop clear, translatable, and implementable recommendations using natural language, 
based on the evidence and assessment of its quality, to increase usability for end users. The process 
incorporates distilling the actions involved, identifying who will carry them out, to whom, under what 



circumstances, and clarifying if and how end users can carry out the actions consistently. This process 
helps the Panel focus the discussion, avoid using unnecessary and/or ambiguous language, and clearly 
state its intentions. 

2017 Addendum 

Guideline Update Process 

The Expert Panel met via conference calls to consider the evidence for each of the 2017 recommendations 
on Mamma Print (Appendix Table A2, online only). The guideline was circulated in draft form to the Expert 
Panel for review and approval. ASCO's Clinical Practice Guidelines Committee reviewed and approved the 
final document. Because this was a focused update based on the signal described above, only 
MammaPrint was reviewed by the Panel for this update. 


Rating Scheme for the Strength of the Recommendations 

Guide forTvpes of Recommendations 


Type of 

Recommendation 

Definition 

Evidence based 

There was sufficient evidence from published studies to inform a recommendation 
to guide clinical practice. 

Formal consensus 

The available evidence was deemed insufficient to inform a recommendation to 
guide clinical practice. Therefore, the Expert Panel used a formal consensus 
process to reach this recommendation, which is considered the best current 
guidance for practice. The Panel may choose to provide a rating for the strength of 
the recommendation (i.e., "strong," "moderate," or "weak"). The results of the 
formal consensus process are summarized in the guideline and reported in the 

Data Supplement (see the "Availability of Companion Documents" field). 

Informal 

Consensus 

The available evidence was deemed insufficient to inform a recommendation to 
guide clinical practice. The recommendation is considered the best current 
guidance for practice, based on informal consensus of the Expert Panel. The Panel 
agreed that a formal consensus process was not necessary for reasons described 
in the literature review and discussion. The Panel may choose to provide a rating 
for the strength of the recommendation (i.e., "strong," "moderate," or "weak"). 

No 

recommendation 

There is insufficient evidence, confidence, or agreement to provide a 
recommendation to guide clinical practice at this time. The Panel deemed the 
available evidence as insufficient and concluded it was unlikely that a formal 
consensus process would achieve the level of agreement needed fora 
recommendation. 


Guide for Strength of Recommendations 


Rating for 
Strength of 
Recommendation 

Definition 

Strong 

There is high confidence that the recommendation reflects best practice. This is 
based on (1) strong evidence fora true net effect (e.g., benefits exceed harms); 

(2) consistent results, with no or minor exceptions; (3) minor or no concerns 
about study quality; and/or (4) the extent of panelists' agreement. Other 
compelling considerations (discussed in the guideline's literature review and 
analyses) may also warrant a strong recommendation. 

Moderate 

There is moderate confidence that the recommendation reflects best practice. This 
is based on (1) good evidence fora true net effect (e.g., benefits exceed harms); 

(2) consistent results, with minor and/or few exceptions; (3) minor and/or few 
concerns about study quality; and/or (4) the extent of panelists' agreement. Other 
compelling considerations (discussed in the guideline's literature review and 
analyses) may also warrant a moderate recommendation. 

Weak 

There is some confidence that the recommendation offers the best current 


















Rating for 
Strength of 
Recommendation 


guidance for practice. This is based <y^ffrJit!j( 9 'Hted evidence for a true net effect 
(e.g., benefits exceed harms); (2) consistent resuits, but with important 
exceptions; (3) concerns about study quality; and/or (4) the extent of panelists' 
agreement. Other considerations (discussed in the guideline's literature review 
and anaiyses) may also warrant a weak recommendation. 


Cost Analysis 

A formal cost analysis was not performed and published cost analyses were not reviewed. 


Method of Guideline Validation 

External Peer Review 
Internal Peer Review 


Description of Method of Guideline Validation 

2016 Guideline 

The guideline was then disseminated for external review and submitted to the Journal of Clinical 
Oncology (JCO) for peer review and publication. All American Society of Clinical Oncology (ASCO) 
guidelines are reviewed and approved by the ASCO Clinical Practice Guidelines Committee (CPGC) prior to 
publication. 

The CPGC approved this guideline on September 21, 2015. 

2017 Addendum 

The guideline was circulated in draft form to the Expert Panel for review and approval. ASCO's Clinical 
Practice Guidelines Committee reviewed and approved the final document. Because this was a focused 
updated based on the signal described above, only MammaPrint was reviewed by the Panel for this 
update. 


Evidence Supporting the Recommendations 

Type of Evidence Supporting the Recommendations 

The type of supporting evidence is identified and graded for each recommendation (see the "Major 
Recommendations" field). 

Benefits/Harms of Implementing the Guideline 
Recommendations 

Potential Benefits 

2016 Guideline 

A biomarker-based test is judged to have clinical utility if use of the test is associated with a favorable 
balance of benefits to harms compared with treatment of the patient in the absence of the biomarker test 
result. Benefits may include improvement in survival end points such as event-free survival (EPS), 
disease-free survival (DFS), progression-free survival (PFS), or overall survival (OS). A new biomarker test 





must be shown to contribute clinically useful information beyond that already provided by clinical or 
pathologic indicators in standard use, unless the new test can provide equivalent information at lower 
cost, less invasively, or with less inconvenience or risk. The magnitude of the benefit must be clinically 
meaningful and outweigh risks, costs, and/or inconvenience associated with use of the test. Refer to the 
"Clinical Utility" section in the original guideline document for additional discussion. 

2017 Addendum 

The Use of Biomarkers Update Committee clarified that reduction in toxicity of treatment also can be 
considered a benefit. For example, a biomarker test that provides evidence that a patient can be treated 
effectively with hormonal therapy alone provides benefit to that patient by avoiding the potential serious 
toxicity of chemotherapy. 

Refer to the "Clinical interpretation of literature review" sections of the original guideline document and 
the addendum for a discussion of the relative benefits of testing for specific biomarkers to guide therapy 
decisions. 


Potential Harms 

None of the included studies evaluated adverse outcomes of biomarker testing. In addition, no studies 
reported on changes in quality-of-life outcomes attributable to biomarker testing. 

When the panel considered each of the tumor biomarker assay tests, the use context, analytic validity, 
clinical validity, and clinical utility were considered. For the use context of estimating prognosis to 
consider whether adjuvant chemotherapy should be administered, the panel recommended use of a tumor 
biomarker assay if high levels of evidence suggest that it identifies a group of patients for whom the 
absolute benefit of adjuvant chemotherapy could not exceed 2% to 3%, which is roughly equal to the risk 
of fatal, life-threatening, or permanently changing toxicities. For other use contexts, the panel's 
considerations are noted in the appropriate section of the original guideline document. 


Qualifying Statements 

Qualifying Statements 

• The clinical practice guidelines and other guidance published herein are provided by the American 
Society of Clinical Oncology (ASCO) to assist providers in clinical decision making. The information 
herein should not be relied on as complete or accurate, nor should it be considered as inclusive of all 
proper treatments or methods of care or as a statement of the standard of care. With the rapid 
development of scientific knowledge, new evidence may emerge between the time information is 
developed and the time it is published or read. The information is not continuously updated and may 
not reflect the most recent evidence. The information addresses only the topics specifically identified 
herein and is not applicable to other interventions, diseases, or stages of disease. This information 
does not mandate any particular course of medical care. Furthermore, the information is not intended 
to substitute for the independent professional judgment of the treating provider because it does not 
account for individual variation among patients. Recommendations reflect high, moderate, or low 
confidence in the net effect of a given course of action. The use of such words as must, must not, 
should, and should not indicates that a course of action is recommended or not recommended for 
either most or many patients, but latitude exists for the treating physician to select other courses of 
action in individual cases. In all cases, the selected course of action should be considered by the 
treating provider in the context of treating the individual patient. Use of the information is voluntary. 
ASCO provides this information on an as-is basis and makes no warranty, express or implied, with 
regard to the information. ASCO specifically disclaims any warranties of merchantability or fitness for 
a particular use or purpose. ASCO assumes no responsibility for any injury or damage to persons or 



property that arises out of or are related to any use of this information or for any errors or 
omissions. 

• Panel members caution that there are no data to suggest that ordering more than one assay in an 
individual patient will be helpful to guide treatment decisions and do not recommend the use of 
more than one test. Clinicians should choose a test that they are most comfortable with to guide 
treatment decisions. 

• Refer to the "Health Disparities," "MCCs" and "Limitation of the Research and Future Directions" 
sections in the original guideline document for additional qualifying information. 


Implementation of the Guideline 

Description of Implementation Strategy 

American Society of Clinical Oncology (ASCO) guidelines are developed for implementation across health 
care settings. Barriers to implementation include the need to increase awareness of the guideline 
recommendations among front-line practitioners, cancer survivors, and caregivers and to provide adequate 
services in the face of limited resources. The Bottom Line Box facilitates implementation of the present 
recommendations. This guideline will be distributed widely through the ASCO Practice Guideline 
Implementation Network. ASCO guidelines are posted on the ASCO Web site and most often published in 
Journal of Clinical Oncology and Journal of Oncology Practice. 

For information on the ASCO implementation strategy, please see the ASCO Web site 


Implementation Tools 

Clinical Algorithm 
Patient Resources 

Quick Reference Guides/Physician Guides 
Slide Presentation 

For information about availability, see the Availability of Companion Documents and Patient Resources 
fields below. 
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